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(54) Overvoltage-protective device for power system, AC/DC converter and DC/DC converter 
constituting the power system 



(57) An overvoltage-protective device is provided 
for protecting a power system (2) fronn overvoltage non- 
destructively without using a fuse. An alarm signal from 
an MOS transistor (TrS), a structural element of a DC/ 
DC converter (21 ), is Inputted to a switching circuit (55), 
a structural element of an AC/DC converter (11 ). In case 
an alarm signal keeps high-level potential without indi- 
cating overvoltage-state, the switching circuit (55) con- 
nects an output current detecting circuit (53) having a 
gain G1 to an output voltage detecting circuit (50) as 
well as a feedback circuit (51 A), thereby to set large out- 
put-power-supply capability. In case an alarm signal in- 
verses to low-level potential indicating overvoltage- 
state, the switching circuit (55) connects an output cur- 
rent detecting circuit (54) having a gain G2, larger than 
the gain G1, to the output voltage detecting circuit (50) 
as well as the feedback circuit (51 A), thereby to set small 
output-power-supply capability. Thus, overvoltage at 
the DC/DC converter (21) can be avoided. 
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Description 



[0001] The present invention relates to an overvolt- 
age-protective device for a power system that uses a 
DC/DC converter. More particularly, it relates to an ov- 
ervoltage-protectlve device for power system wherein 
direct current (DC) power converted from alternate cur- 
rent (AC) power is used as Input power of a DC/DC con- 
verter. 

[0002] For power system used for various electric ap- 
pliances of recent years such as desk-top type personal 
computers, computer game appliances and the like, 
there has been proposed an overvoltage-protective de- 
vice that sets input power of a DC/DC converter over- 
load-state and melts a fuse disposed on a current path 
of the input power with heat so as to stop supplying input 
power when direct current (DC) power is in an overvolt- 
age-state. This is intended to secure safety of applianc- 
es. 

[0003J FIG. 5 shows a circuit diagram of an overvolt- 
age-protective device for a power system 100 directed 
to prior art. For various electric appliances of recent 
years such as desk-top type personal computers, com- 
puter game appliances and the like, for example com- 
mercial alternate current (AC) power (for example, 1 00 
V, not shown) is inputted to an AC/DC converter 110 as 
input power, converted into direct current (DC) power 
VIN, outputted therefrom as output power, and finally in- 
putted to a DC/DC converter 120 through a fuse 130 as 
output power 

[0004] The DC/DC converter 120 Is a drop-voltage 
type converter constituted by circuits of synchronous 
rectifying system. That is, an MOS transistor Tri as a 
main-side switching element and an MOS transistor Tr2 
as a synchronous-side switching element are switched 
alternately, thereby to control output power VO to a pre- 
detennined voltage VO. 

[0005] A drain terminal and a source temiinal of the 
MOS transistor Tr1 are connected to output power VIN 
for the AC/DC converter 110 and a drain terminal of the 
MOS transistor Tr2, respectively, whereby a node VS is 
constituted. Furthermore, a source terminal of the MOS 
transistor Tr2 Is connected to a ground potential The 
node VS is connected to the output power VO through 
a coil LI and as well as connected to a cathode terminal 
of a diode D1 whose anode tenninal is connected to a 
ground potential so as to supply the output power VO 
flyback current derived from back electromotive force of 
the coil LI from the ground potential. A capacitor CI for 
voltage smoothing is connected to the output power VO. 
[0006] From a control circuit 31 , output signals OUT1 
and OUT2 are outputted to gate terminals of the MOS 
transistors Tr1 and Tr2, respectively. In normal use, 
switching of the output signals OUT1 and OUT2 are 
made alternately based on terminal voltage of the output 
power VO detected by the control circuit 31 , thereby to 
control output voltage to a predetermined voltage value 
Furthermore, the output voltage VO is detected by an 



overvoltage detecting circuit 1 32. Detecting overvoltage 
state wherein output voltage VO exceeds the predeter- 
mined voltage value., the overvoltage detecting circuit 
1 32 outputs an overvoltage detection signal to the con- 
5 tro! circuit 31 . Upon receipt of the overvoltage detection 
signal, so as to lower voltage value of the output power 
VO, the control circuit 31 makes a control signal OUT1 
low level to setthe MOS transistor Tr1 OFF-state where- 
as makes a control signal OUT2 high level to set the 
^0 MOS transistor Tr2 ON-state. Thereby, a current path 
coming from an input power VIN for the output power 
VO Is cut off and at the same time, the output voltage 
VO is lowered by connecting the output power VO to a 
ground potential via the coil LI . There is thus constituted 
'5 an overvoltage-protective device that is to avoid apply- 
ing overvoltage to electric devices such as CPU. 
[0007] Let us take a case that a line between the drain 
terminal and the source terminal of the MOS transistor 
Tr1 is short-circuited due to failure of the MOS transistor 
20 Tri or the like, which leads the output power VO to an 
overvoltage-state. In this case, a control signal OUT1 
cannot control the MOS transistor Tri . As a result the 
input power VIN and the output power VO are directly 
connected through the coil LI , whereby the overvoltage 
25 detecting circuit 132 detects oven/oltage-state at the 
control circuit 31. Then, a control signal OUT2 In high 
level Is outputted to keep the MOS transistor Tr2 ON- 
state. That is^ there Is fonned a low-resistance current 
path running through a ground potential from the input 
30 power VIN via the MOS transistor Tr1 destroyed by 
short-circuiting to the MOS transistor Tr2 that Is conduc- 
tive, and large amount of current flows in the current 
path. The large amount of current melts the fuse 130 on 
the current path with heat, whereby the current path is 
35 cut off and the DC/DC converter is separated from the 
output power VIN for the AC/DC converter to stop sup- 
plying input power VIN from there. The system of the 
above prevents electric devices such as CPU from be- 
ing destroyed. 

^0 [0008] Furthermore, an under voltage lockout circuit 
33 detects the input power VIN for the DC/DC converter 
In case that voltage of the input power VIN lowers the 
predetermined voltage value, the under voltage lockout 
circuit 33 sets control signals OUT1 and OUT2 low-level 
^5 so as to make the MOS transistor Tri and Tr2 OFF- 
state, thereby to prevent the DC/DC converter from op- 
erating in error during low input voltage period. In case 
the fuse 130 is melted with heat, supply of Input power 
VIN to the DC/DC converter is stopped. Accordingly, the 
50 undervoItagelockoutcircuit33setstheMOStransistors 
Tri and Tr2 OFF-state to let the DC/DC converter stop 
operating. 

[0009] However, In the overvoltage-protective device 
for the power system 100 directed to FIG. 5, the fuse 
55 130 must be inserted on the current path running be- 
tween the AC/DC converter 110 and the DC/DC con- 
verter 120 as an overvoltage-protective device for pro- 
tecting the output power VO from being destructed due 
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to short-circuiting at the drain terminal and the source 
terminal of the MOS transistor Trl. As a result, the 
number of components Increases and so does cost for 
components whereby, price-down of power system can- 
not be achieved. Furthermore, a mounting region forthe 
fuse 1 30 must be taken, and necessity to replace a fuse 
1 30 with new one. In case the fuse 1 30 is destroyed due 
to overvoltage-protective operation, must be assumed. 
Thus, mounting condition is significantly limited. Still fur- 
ther protecting operation against overvoltage accompa- 
nies heat to melt the fuse 130 and the heat does hamn 
to the mounting substrate. 

[0010] In view of the above-described prior art defi- 
ciencies, it is desirable to provide an overvoltage-pro- 
tective device capable of protecting a power system 
from overvoltage not destructively without using a fuse. 
[001 1 ] According to an embodiment of one aspect of 
the present invention, there is provided an overvoltage- 
protective device for a power system that has an AC/DC 
converter and a DC/DC converter to which output power 
of the AC/DC converter Is Inputted as Its input power, 
comprising: an overvoltage detecting circuit for detect- 
ing overvoltage state of output power of the DC/DC con- 
verter; an alarm circuit for outputting an alarm signal as 
a detection result obtained by the overvoltage detecting 
circuit; and a change circuit for changing output-power 
characteristics of the AC/DC converter based on an 
alarm signal. 

[0012] In such an overvoltage-protective device for a 
power system, when the overvoltage detecting circuit 
detects that the output power of the DC/DC converter 
turns into overvoltage-state, the alarm circuit outputs an 
alarm signal. Then, the change circuit changes output- 
power characteristics of the AC/DC converter based on 
the alarm signal. 

[0013] By changing output-power characteristics of 

the AC/DC converter based on an alarm signal that in- 
dicates the overvoltage detecting circuit has detected 
an overvoltage-state, output-power capability of the AC/ 
DC converter can be limited to the extent that the output 
power for the DC/DC converter cannot keep overvolt- 
age-state. As a result, there can be avoided overvolt- 
age-state at the output power for the DC/DC converter 
Accordingly, It is not necessary to insert a fuse on a cur- 
rent path that connects an output of the AC/DC convert- 
er and an input of the DC/DC converter. Thereby, there 
can be obtained merits as follows: (1)cosls for compo- 
nents are reduced; {2)mounting regions for a fuse and 
the like are not required; and (3) limitations of mountings 
(replacement of fuses, damages to components caused 
by heat generated while melting a fuse, and the like) are 
cleared. That is, an overvoltage-protective device for 
power system can be realized for sure with low cost and 
simple structure. 

[0014] Reference will now be made, by way of exam- 
ple, to the accompanying drawings, in which: 

FIG. 1 is a principle diagram of an overvoltage-pro- 
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tective device for a power system directed to an em- 
bodiment of the present invention; 
FIG. 2 is a circuit block diagram of an overvoltage- 
protective device for a power system directed to a 
5 First Example in the First Embodiment; 

FIG. 3 is a diagram showing output characteristics 
of an AC/DC converter directed to the First and Sec- 
ond Examples; 

FIG . 4 is a circuit diagram of an overvoltage-protec- 
tive device for a power system directed to a Second 
Example in the First Embodiment; and 
FIG. 5 is a circuit diagram of an overvoltage-protec- 
tive device for a power system directed to prior art, 

[0015] A preferred embodiment of the inventive over- 
voltage-protective device for a power system, and an 
AC/DC converter and a DC/DC converter constituting 
the power system will be explained In detail with refer- 
ence to FIG. 1 through FIG. 4. 

[0016] FIG. 1 is a principle diagram of an overvoltage- 
protective device for a power system 1 directed to an 
embodiment of the present invention. Similar to the ov- 
ervoltage-protective device for the power system 1 00 of 
prior art directed to FIG. 5, in the powersystem 1 , a com- 
mercial alternate current (AC) power (100V, for exam- 
ple, not shown) Is inputted to an AC/DC converter 10 
then, converted into direct current (DC) power VI and 
finally inputted to a DC/DC converter 20 to obtain an 
output power VO. Out of component elements for the 
powersystem 1 directedto FIG. 1 , the elements to which 
numeral or notation same as in the power supply system 
100 is assigned are identical to those in the power sup- 
ply system 100 In terms of structure, operational mech- 
anism and effect. More specifically, in a DC/DC convert- 
er 20, a control circuit 31 , an under voltage lockout cir- 
cuit 33, an MOS transistor Trl as main-side switching 
element and an MOS transistor Tr2 as synchronous- 
side switching element wherein synchronous rectifying 
system is adopted, a coil L1 , a diode D1 and a capacitor 
CI for voltage smoothing are identical to those in the 
power system 100 directed to the prior art. 
[0017] Component elements different from those in 
the prior art are an AC/DC converter 10, and an over- 
voltage detecting circuit 32 in the DC/DC converter 20. 
That Is, when the overvoltage detecting circuit 32 for de- 
tecting output power VO of the DC/DC converter 20 de- 
tects overvoltage state due to short-circuiting or the like 
in the MOS transistor Trl , the overvoltage detecting cir- 
cuit 32 outputs an overvoltage detecting signal to the 
control circuit 31 to set the MOS transistorTr2 ON-state, 
similar to case of the prior art. Furthermore, In the 
present invention, an alarm signal based on overvoltage 
detection is outputted to the external from the DC/DC 
converter 20. The alarm signal outputted from the DC/ 
DC converter 20 is received by the AC/DC converter 10 
and then, output-power characteristics of the output 
power VI N for the AC/DC converter 10 is changed. To 
be more specific, power-supply capability of the output 



15 



20 



25 



30 



35 



40 



45 



SO 



BNSOOCID: <EP 1239573A1_ 



EP 1 239 573 A1 



power VIN is lowered then. Accordingly, the output pow- 
er VIN for the AC/DC converter 10 short-circuited to a 
ground potential via the MOS transistor Tr2 made ON- 
state based on overvoltage detection by the MOS tran- 
sistor Tr1 in short-circuited state cannot supply short- 
circuit current. Therefore, voltage of the output power 
VIN lowers. When the lowered voltage value is set to 
operation voltage of the under voltage lockout circuit 33 
for the DC/DC converter 20, the DC/DC converter 20 
stops operating. Accordingly, operation to protect the 
power system from overvoltage can be conducted with- 
out arranging a fuse on a current path that runs between 
the output power VIN for the AC/DC converter 10 and 
the DC/DC converter 20. 

[001 8] After the DC/DC converter 20 stops operating, 
the DC/DC converter 20 can resume normal operation 
if overvoltage-state at the output power VO for the DC/ 
DC counter 20 has shifted to normal. Otherwise the ov- 
ervoltage-prolective stale is maintained and same cir- 
cuit operation is repeated to keep the overvoltage-pro- 
tective state. 

[0019] FIG. 2 shows the oven/oltage-protective de- 
vice for a power system directed to a First Example. FIG. 
3 shows output characteristics of an AC/DC converter 
directed to the First Example and a Second Example. 
FIG. 4 shows an overvoltage-protective device for pow- 
er system directed to the Second Example. 
[0020] FIG. 2 shows the overvoltage-protective de- 
vice for a power system 2 directed to the First Example. 
As to component elements similar to those of the of the 
prior art, same numerals or notations are assigned 
thereto. Since they work similarly, description of them 
wilt be omitted. The power system 2 is constituted by an 
AC/DC converter 1 1 and a DC/DC converter 21 . 
[0021] The AC/DC converter 11 switches outputs 
from a bridge circuit B using a switching circuit 52, 
wherein the bridge circuit B receives alternate power 
VAC and the swrtching circuit 52 is controlled by a feed- 
back circuit 51 B that controls voltage of output power 
VIN for a photo-coupler or the like. An output from the 
bridge circuit B is inputted to a primary-side of a trans 
T1 that converts power from alternate current power 
VAC to direct current power VIN. An output from a sec- 
ondary-side of the trans T1 is converted Into output pow- 
er VIN. However potential of the output power VIN is 
divided by resistances R3 and R4. and then detected by 
an output voltage detecting circuit 50 so as to obtain a 
predetermined voltage value of the output power VIN. 
The detection output from the output voltage detecting 
circuit 50 is inputted to a feedback circuit 51 A for a pho- 
to-coupler or the like to feedback the output to the pri- 
mary-side of the trans T1, whereby the predetermined 
voltage value of the output power VIN is kept. 
[0022] There is inserted a detection resistance R5 for 
detecting an output current value in the current path of 
the AC/DC converter 11 . By detecting end-to-end volt- 
age of the detection resistance R5, an output cun-ent 
value is detected. Thereby output power supply capa- 



bility is appropriately set. In the AC/DC converter 11. 
there are connected two couples of output current de- 
tecting circuits 53, 54 in parallel. The output current de- 
tecting circuit 53 has a gain G1 and the output current 
5 detecting circuit 54 has a gain G2. The gains G1 and 
G2 have relationship, for example, as below: 

G1 < G2 Signals outputted from the output current 
detecting circuits 53, 54 are switched by switching circuit 
55 appropriately and then, inputted to the output voltage 
10 detecting circuit 50 as well as the feedback circuit 51 A. 
In case an output signal reaches a predetemiined output 
signal determined by output current to be detected and 
gains, the output current detecting circuits 53, 54 control 
the output voltage detecting circuit 50 and the feedback 
^5 circuit 5 1 A so as to restrict power-conversion efficiency 
of the AC/DC converter 1 1 . Thereby, output power sup- 
ply capability of the AC/DC converter 1 1 is determined . 
That Is, when the output current detecting circuit 53 hav- 
ing G1 of the smaller gain Is made conductive by the 
20 switching circuit 55, an output current value necessary 
for the output current detecting circuit 53 to reach the 
predetermined output signal is larger. Accordingly, out- 
put power supply capability of the AC/DC converter 11 
is enhanced. On the other hand, when the output current 
25 detecting circuit 54 having G2 of the larger gain is made 
conductive by the switching circuit 55, an output current 
value necessary for the output current detecting circuit 
54 to reach the predetermined output signal is smaller. 
Accordingly, output power supply capability of the AC/ 
30 DC converter is restrained. 

[0023] An overvoltage detecting circuit 32 for the DC/ 
DCconverter21 is constituted by voltage-divided resist- 
ances R 1 and R2 for detecting divided voltage for output 
power VO, a comparative circuit CMP for comparing the 
35 voltage-divided resistances R1 and R2 with a reference 
voltage VI and, a latch circuit LCH. When the output 
power VO turns into overvoltage-state. outputs from the 
comparative circuit CMP are inversed. Outputs inversed 
at the comparative circuit CMP are latched by the latch 
40 circuit LCH so that the DC/DC converter 21 can keep 
detecting overvoltage. Outputs from the latch circuit 
LCH are inputted to the control circuit 31 to set the MOS 
transistor Tr2 ON-state and let overvoltage at the output 
source VO escape to ground potential. By making an 
45 open-drain-structured MOS transistor TrS ON-state, ov- 
ervoltage-state at the output power VO Is alarmed to the 
external of the DC/DC converter21 . Overvoltage detec- 
tion state latched by the latch circuit LCH is kept until 
power supply to the latch circuit LCH is exhausted, i.e., 
50 until the under voltage lockout circuit 33 detects lower- 
ing of input power VIN to be supplied to the DC/DC con- 
verter 21 andthe DC/DC converter 21 stops operating. 
It should be noted that the control circuit 31 , the under 
voltage lockout circuit 33 and the overvoltage detecting 
55 circuit 32 constitute a semiconductor integrated circuit 
41 for the DC/DC converter 21 , in general. 
[0024] An alarm signal from the MOS transistor Tr3 
that Is a stmctural element of the DC/DC converter 21 , 
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is inputted to the switching circuit 55 that is a structural 
elennents of the AC/DC converter 11 . In case an alamn 
signal keeps high-level potential without indicating ov- 
en/oltage-state, the switching circuit 55 connects the 
output current detecting circuit 53 having the smaller 
gain G1 to the output voltage detecting circuit 50 and 
the feedback circuit 51 A, thereby to set output power 
supply capability to high. In case an alarm signal Invers- 
es to low-level potential indicating overvoltage-state, 
the switching circuit 55 connects the output current de- 
tecting circuit 54 having the larger gain G2 to the output 
voltage detecting circuit 50 and the feedback circuit 51 A, 
thereby to set output power supply capability to low. 
[0025] FIG. 3 shows output characteristics of the AC/ 
DC converter 11. (1) shows output characteristics in 
case of large output power supply capability, wherein an 
alarm signal keeps high-level potential without Indicat- 
ing overvoltage-state and the output current detecting 
circuit 53 having the smaller gain G1 is connected to the 
output voltage detecting circuit 50 and the feedback cir- 
cuit 51 A. (2) shows output characteristics In case of 
small output power supply capability, wherein an alamn 
signal inverses to low-level potential indicating overvolt- 
age-state and the output current detecting circuit 54 
having the larger gain G2 is connected to the output volt- 
age detecting circuit 50 and the feedback circuit 51 A. 
[0026] In the First Example, the switching circuit 55 
changes output power characteristics of the AC/DC con- 
verter 11 appropriately based on an alarm signal from 
the overvoltage detecting circuit 32 that works as over- 
voltage detecting means so as restrict power capability 
for the AC/DC converter 11 to the extent that overvolt- 
age-state of the output power VO cannot be maintained. 
As a result, overvoltage of the output power VO for the 
DC/DC converter 21 can be avoided and, it is not nec- 
essary to insert a fuse on a current path running be- 
tween from an output of the AC/DC converter 11 to an 
input of the DC/DC converter 21 . Thereby, there can be 
obtained merits as follows: (1 )costs for components are 
reduced; (2)mounting regions for a fuse and the like are 
not required; and (3)limitations of mountings (replace- 
ment of fuses , damages to components caused by heat 
generated while melting a fuse, and the like) are cleared. 
That is, an overvottage-protective device for the power 
system 2 can be realized for sure with low cost and sim- 
ple structure. 

[0027] Furthermore, in the overvoltage-proteclive de- 
vice for the power system 2, the DC/DC converter 21 
includes the overvoltage detecting circuit 32, the MOS 
transistor Tr3 that works as a alarm circuit for outputting 
detection result as alarm signal, the AC/DC converter 
1 1 includes two pairs of output current detecting circuits 
53 and 54 that work as change circuits for changing out- 
put power characteristics as well as two pairs of first out- 
put-current-supply-capability setting circuit and second 
output-current-supply-capabitity setting circuit. The 
MOS transistor TrS delivers an alarm signal to the AC/ 
DC converter 11 . 



[0028] Accordingly, overvoltage at output power VO 
can be avoided by combining: the DC/DC converter 21 
that outputs alarm signals alarming overvoltage detec- 
tion result; and the AC/DC converter 11 capable of 
5 changing output power characteristic by receiving alarm 
signals. 

[0029] Furthermore, by appropriately changing output 
current dropping characteristic, output-current-supply 
capability of the AC/DC converter can be restricted. 

10 More specifically, the output current dropping character- 
istic can be changed based on a detection result ob- 
tained by the overvoltage detecting circuit 32. Thereby, 
current supply to the DC/DC converter 21 can be re- 
stricted to the extent that overvoltage-state at the output 

15 power VO cannot be kept. As a result, overvoltage-state 
at the output power VO can be avoided. 
[0030] Furthermore, overvoltage-detecting-state in 
the output power VO for the DC/DC converter 21 can 
be kept by the latch circuit LCH that latches overvollage- 

20 state. Thereby, overvoltage-protective operation to re- 
strict power capability of the AC/DC converter 1 1 can be 
conducted stably so that output power characteristics of 
the AC/DC converter 11 can be changed in order not to 
keep overvoltage-state in the output power VO. 

25 [0031 ] Furthermore, the output power VIN for the AC/ 
DC converter 1 1 can be set lower than a predetermined 
voltage required as input power VIN for the DC/DC con- 
verter 21 by output power characteristics of the AC/DC 
converter 11 , which is changed appropriately. That is, 

30 the output power characteristics is changed by the un- 
der voltage lockout circuit 33 that works as a low-power- 
period erroneous-operation avoiding circuit while over- 
voltage of the output power VO is detected. When it is 
lower than the predetermined voltage, the under voltage 

35 lockoutcircuit33 works to stop the DC/DC converter 21 , 
whereby operation of the DC/DC converter 21 stops. 
When the operation of the DC/DC converter 21 stops, 
the overvoltage-state in the DC/DC converter 21 is re- 
set. Along with the reset of the overvoltage-state, an 

40 alarm signal outputted by the MOS transistor Tr3 is also 
reset, output power characteristic of the AC/DC convert- 
er 1 1 returns to original state, and the power system re- 
turns to normal condition. In case overvoltage-state is 
not cleared even after returning to normal, the power 

45 system can avoid overvoltage-state by repeating the 
above-described circuit operation. 
[0032] Still further, the DC/DC converter 21 of this em- 
bodiment adopts synchronous rectifying system. Ac- 
cordingly, output voltage VO for the DC/DC converter 

50 21 can be connected to ground potential by making the 
MOS transistor Tr2, a synchronous-side switching ele- 
ment, conductive when detecting overvoltage. Thereby, 
overvoltage-protective operation can be conducted for 
sure. 

55 [0033] In a Second Example shown in FIG. 4, a DC/ 
DC converter 22 adopts asynchronous rectifying sys- 
tem. That is, in the Second Example, there is employed 
the DC/DC converter 22 that adopts asynchronous rec- 
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tifying system, instead of the DC/DC converter 21 that 
adopts synchronous rectifying type. What is different 
from the First Example is addition of an MOS transistor 
Tr4 that shunts an output power VO to ground potential 
when detecting overvoltage of the output power for the 
DC/DC converter 22. An output of the overvoltage de- 
tecting circuit 32 is connected to a gate terminal of the 
MOS transistor Tr4. Thereby, the MOS transistor Tr4 is 
set ON-state and the output power VO is shunted to 
ground potential, which avoids overvoltage-state. Exept 
the addition of the MOS transistor Tr4, other matters 
such as structural elements, operational mechanism, 
and effect of the Second Example are similar to those 
of the First Example. 

[0034] The present invention is not confined to the 
foregoing First and Second Examples, but various mod- 5. 
ifications and alterations are obviously possible within 
the scope of the substance of the invention. 
[0035] For example, the First and Second Examples 
describe the manner to switch two pairs of the output 
current detecting circuits 53 and 54 that have different 
gains so as to protect the power system from overvolt- 
age. However, the present invention is not limited to this 
manner. An output current detecting circuit may be con- 
stituted by a gain variable amplifier or the like wherein 
gain varies continuously or gradually. 
[0036] Furthermore, the First and Second Examples 
describe the mannerto change output-power-supply ca- 
pability characteristic to output current dropping charac- 
teristic. However, the present invention is not limited to 
this manner. Other than dropping characteristic, output 
current characteristic may be changed to power con- 
sumption limiting characteristic or the like. 
[0037] According to the present invention, there is 
provided an overvoltage-protectlve device capable of 35 7. 
protecting overvoltage of a power system not destruc- 
tively without using a fuse. 
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An overvoltage-protectlve device for a power sys- 
tem that has an AC/DC converter and a DC/DC con- 
verter to which output power of the AC/DC convert- 
er is inputted as its input power comprising: 45 

an overvoltage detecting circuit for detecting 
overvoltage state of output power of the DC/DC 
converter; 

an alann circuit for outputting an alami signal so 
as a detection result obtained by the overvolt- 
age detecting circuit; and 
a change circuit for changing output-power 
characteristics of the AC/DC converter based 
on an alarm signal. 55 



10. 



An overvoltage-protective device for a power sys- 
tem according to claim 1 , wherein the DC/DC con- 



verter comprises the overvoltage detecting circuit 
and the alarm circuit, and the AC/DC converter 
comprises the change circuit. 

An overvoltage-protective device for a power sys- 
tem according to claim 1 or 2, wherein the change 
circuit restricts output-current-supply capablity of 
the AC/DC converter in terms of output-power char- 
acteristics. 

An overvoltage-protective device for a power sys- 
tem according to claim 3, wherein, the output-cur- 
rent-supply capability of the AC/DC converter has 
output-cun-ent dropping characteristic. 

An overvoltage-protective device for a power sys- 
tem according to claim 3 or 4, wherein the change 
circuit comprises: 

a first output-current-supply-capability setting 
circuit; 

a second output-current-supply-capability set- 
ting circuit; and 

a switching circuit for switching connections be- 
tween the first output-current-supply-capability 
setting circuit and the second output-current- 
supply-capability setting circuit. 

An overvoltage-protective device for a power sys- 
tem according to any preceding claim, wherein the 
overvoltage detecting circuit includes a latch circuit 
for latching a detection result regarding overvolt- 
age-state. 

An overvoltage-protective device for a power sys- 
tem according to any preceding claim, further com- 
prising a low-power-period-erroneous-operation 
avoiding circuit that stops operation of the DC/DC 
converter in case the input power supplied to the 
DC/DC converter lowers a predetemriined voltage. 

An overvoltage-protective device for a power sys- 
tem according to claim 7 wherein the erroneous-op- 
eration avoiding circuit is installed in the DC/DC 
converter. 

An overvoltage-protective device for a power sys- 
tem according to any preceding claim, wherein the 
DC/DC converter includes a switching element that 
shunts an output power for the DC/DC converter to 
ground potential when detecting overvoltage of the 
output power for the DC/DC converter. 

An overvoltage-protective device for a power sys- 
tem according to claim 9, wherein the switching el- 
ement includes an MOS transistor 
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Input power and output power of the DC/DC 
converter; and 

a synchronous-side switching element for con- 
necting the output power and ground potential, 
5 wherein 

the synchronous-side switching element Is set 
conduntive when detecting overvoltage-state 
of the output power for the DC/DC converter; 
and 

10 the main-side switching element and the syn- 

chronous-side switching element are set non- 
conductive when detecting low-input power for 
the DC/DC converter 

15 18. An AC/DC converter that supplies input power to a 
DC/DC converter comprising a change circuit for 
changing output-power characteristics of the AC/ 
DC converter based on a control signal from an ex- 
ternal portion. 

20 

19. An AC/DC converter according to claim 1 8 wherein 
the change circuit restricts output-current-supply 
capability of the AC/DC converter in terms of output- 
power characteristic. 

25 

20. An AC/DC converter according to claim 1 9, wherein 
the output-current-supply capability has output-cur- 
rent dropping characteristic. 
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tern according to any preceding claim, wherein the 
DC/DC converter adopts synchronous rectifying 
system and Includes: 

a main-side switching element for connecting 
input power and output power of the DC/DC 
converter; and 

a synchronous-side switching element for con- 
necting the output power and ground potential, 
wherein 

the synchronous-side switching element is set 
conductive when detecting overvoltage-state of 
the output power for the DC/DC converter; and 
the main-side switching element and the syn- 
chronous-side switching element are set non- 
conductive when detecting low input power for 
the DC/DC converter. 

12. An overvollage-protective device for a power sys- 
tem according to claim 11, wherein the synchro- 
nous-side switching element includes an MOS tran- 
sistor. 

13. A DC/DC converter, to which output power of an AC/ 
DC converter is inputted as its input power, com- 
prising: 

an overvoltage detecting circuit for detecting 
overvoltage state of output power of the DC/DC 
converter; and 

an alami circuit for outputting an alarm signal 
as a detection result obtained by the overvolt- 
age detecting circuit. 

14. A DC/DC converter according to claim 13 wherein 
the overvoltage detecting circuit includes a latch cir- 
cuit for latching a detection result regarding degree 
of oven/oltage-state. 

1 5. A DC/DC converter according to claim 1 3 or 1 4, fur- 
ther comprising a low-power-perlod-erroneous-op- 
eration avoiding circultthat orders circuits in the DC/ 
DC converter to stop operation in case the input 
power supplied to the DC/DC converter lowers a 
predetermined voltage. 

1 6. A DC/DC converter according to claim 13, 1 4 or 1 5, 
wherein the DC/DC converter adopts asynchronous 
rectifying system and Includes a switching element 
that shunts an output power for the DC/DC convert- 
er to ground potential when detecting overvoltage 
of the output power. 

17. A DC/DC converter according to any one of claims 

13 to 16, wherein the DC/DC converter adopts syn- 
chronous rectifying system and Includes: 

a main-side switching element for connecting 



30 21. An AC/DC converter according to claim 19 or 20, 
wherein the change circuit comprises: 

a first output-current-supply-capability setting 
circuit; 

a second output-current-supply-capability set- 
ting circuit; and 

a switching circuit for switching connections be- 
tween the first output-current-supply-capability 
setting circuit and the second output-current- 
suppty-capability setting circuit. 



40 



45 



50 



7 



BNSOOCID: <EP 1239573A1 J_> 



EP 1 239 573 A1 



O 

CM 



o 

LL 




BNSDOCID; <EP 1239573A1_L> 



EP 1 239 573 A1 



FIG.2 



VA( 




R3 



51A 



50 



OUTPUT 
, J VOLTAGE 
DETECTLNG 
CIRCUIT 



f 



55 



53 



OUTPUT 
CURRENT 
DETECTING 
CIRCUIT h 
(GAIN : G1) 



OUTPUT 
CURRENT 
DETECTING 
CIRCUIT 
(GAIN : G2) 

7 



54" 



R5 



UNDER VOLTAGE 
LOCKOUT CIRCUIT 
(UVLO) 



VIN 




9 



EP 1 239 573 A1 



FIG.3 



A 



CURRENT ABIUTY 
LOWERED DUE TO 
OVERVOLTAGE 
DETECTION 



VIN 



(2) 




(1) 



UN 



10 

BNSDOCID: <EP 1239573A1.I.> 



1 



EP 1 239 573 A1 



/ 

CO 




11 



BNSDOCID: <EP 1239573A1J_> 



EP 1 239 573 A1 



d 

EH 




12 

BNSDOCID: <EP 1239573A1 J_> 



EP 1 239 573 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 02 25 0073 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with Indication^ where appropriate. 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 



EP 0 915 560 A (ALCATEL) 

12 May 1999 (1999-05-12) 

^ column 3, line 5 - column 5, line 49; 

figures 1-5 + 



EP 0 987 806 A (SIEMENS) 
22 March 2000 (2000-03-22) 
^ column 2, line 9 - column 4, 
figures 1,2* 



line 20; 



US 6 046 896 A (SAEKl ET AL) 
4 April 2000 (2000-04-04) 

* column 5, line 35 - column 38, line 43; 
figures 1-12 * 

PATENT ABSTRACTS OF JAPAN 
vol . 1998, no. 11, 
30 September 1998 (1998-09-30) 
& JP 10 178779 A (FANUC LTD), 

30 June 1998 (1998-06-30) 
abstract * 

PATENT ABSTRACTS OF JAPAN 
vol . 1995, no. 02, 

31 March 1995 (1995-03-31) 

& JP 06 311739 A (FUJITSU LTD), 
4 November 1994 (1994-11-04) 

* abstract * 

DE 35 25 942 A (SIEMENS) 

29 January 1987 (1987-01-29) 

* column 1, line 65 - column 5, line 50; 

figures 1,2 + 

EP 0 445 501 A (ELTEX) 

11 September 1991 (1991-09-11) 

* column 1, line 1 - column 3, line 21; 
figure 1 * 



The pi ©sent search report has tjeen drawn up for alt c laims 



1,3,13. 
18.19 
2,7-12, 
15-17 

2.9-12, 
17 



7.8,15, 
16 
1,2, 
9-13,17 

1-3,9,13 



H02M1/00 



TECHNICAL FIELDS 
SEARCHED (llit.a.7) 



18,19 



H02M 



1-3.13, 
18,19 



1-3.13. 
18,19 



MUNICH 



Dale •>• ooinf«J'jt on ot the searoh 

4 July 2002 



Ei>amr.Gf 

Calarasanu, P 



CAi irciOMY (M- r:l lrr)lxx;uME^JT^; 

X : pariico af ly elevant il laKtin alunc- 

Y : panicuiarty •etevarU il oimbincd v^in anoincr 

dDOjr-eni ot Ine same catego-y 
A : techrK>so$}if:;» backf)rcu*id 
O ncr -wnttcn <l£clasi,>re 
\ * : inierr*eii*a:£} documtsn: 



1* : :hco-y c pnncipic underlying the invention 
I: : eai lier patent docij~ient. tut published on, or 

after trie ftiing date 
Vi : oocu'^-cnl dtcd In ttm ap^'cathsn 
I . : docfjmeni oied icr olrer reasnns 

r» : inen-Der of H e samo patent family, corrfisponoing 
dcotjmnn: 



13 

BNSDOCID: <EP 1239573A1 J_> 



EP 1 239 573 Al 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 02 25 0073 



This annex lists the patent tamily members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in th« European Patftnt C3ffir:R EDP tila on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

04-07-2002 



Patent document 
dted in search report 


Publicaiian 
date 


Patent family 
member(s) 


Publication 

date 


EP 


915560 


A 


12- 


-05-1999 


EP 


0915560 


A2 


12-05-1999 












JP 


11206120 


A 


30-07-1999 












US 


6084783 


A 


04-07-2000 


EP 


987806 


A 


22- 


-03-2000 


DE 


19842444 


Al 


30-03-2000 












EP 


0987806 


A2 


22-03-2000 


US 


6046896 


A 


04- 


-04-2000 


JP 


9117131 


A 


02-05-1997 












JP 


2000217342 


A 


04-08-2000 












JP 


2000217343 


A 


04-08-2000 












US 


6028755 


A 


22-02-2000 












US 


6204648 


Bl 


20-03-2001 


JP 


10178779 


A 


30- 


06-1998 




9827641 


Al 


25-06-1998 


JP 


06311739 


A 


04- 


•11-1994 


US 


5726849 


A 


10-03-1998 


DE 


3525942 


A 


29- 


-01-1987 


DE 


3525942 


Al 


29-01-1987 


EP 


445501 


A 


11- 


■09-1991 


DE 
EP 
JP 


4006441 
0445501 
4222458 


Al 
Al 
A 


05-09-1991 

11- 09-1991 

12- 08-1992 



t: For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



